Cholera toxin and dibutyryl cyclic AMP inhibit the expression of neurofilament protein induced by nerve growth factor in cultures of naive and primed PC12 cells.
The effects of nerve growth factor (NGF), dibutyryl cyclic AMP (db cAMP), and cholera toxin on neurofilament protein expression in cultures of PC12 rat pheochromocytoma cells were examined using an enzyme-linked immunoadsorbent assay (ELISA). Morphological differentiation induced by NGF was associated with up to 30-fold increases in the level of neurofilament protein recognised by monoclonal antibody RT97. A more rapid response was apparent from primed as compared to naive PC12 cells. Cholera toxin and db cAMP both induced morphological differentiation of naive PC12 cells, but failed to promote neurite regeneration from primed cells. Neither response was associated with a significant induction of neurofilament protein. Both cholera toxin and db cAMP, but not B-cholera toxin nor antibodies to the toxin receptor, were found to inhibit the neurofilament protein response induced by NGF. Primed cells were more susceptible to this inhibition, and both cholera toxin and db cAMP inhibited neurite regeneration from these cells. These data suggest that increased intracellular cyclic AMP can suppress the expression of neuronal differentiation antigens induced by NGF, and are consistent with a role for neurofilament protein in promoting or facilitating the formation of a stable neuritic network.